Background: Quantitative gait analysis shows promise as an adjunct to routine clinical examination. However, interpretation of results from gait analysis can be complex. Specifically, collinearity between characteristics of gait (e.g. speed, stride length) and noise introduced by the specific testing conditions can lead to over-fitting of interpretations and reducing the applicability of findings. Principal Component Analysis (PCA) may provide a method by which to overcome these challenges, by representing more interpretable uncorrelated measures of gait performance. Methods: Data from the Irish Longitudinal Study on Ageing was employed to address this question. Participants completed a single task walk, two dual-task walks and a comprehensive neuropsychological assessment including processing speed, executive function, memory, global cognition and sustained attention. PCA was applied to 13 gait variables under each gait condition. Standardised scores were generated representing gait domains. Multivariate linear regression was employed to estimate the independent correlations between the neuropsychological test scores and each gait domain. Results: A total of 3,359 participants were sampled (Age [mean ± SD]: 62.12 ± 8.2, Female: 54%). PCA found four gait domains: Pace, Rhythm, Variability and Asymmetry (accounting a minimum of 80% variance within the original variables). The domain of 'Rhythm' was associated with Processing Speed (p < 0.001) in a fully adjusted model. Asymmetry was also associated with Processing Speed and Sustained Attention (both p < 0.01). These findings were not consistent across dual-tasks; with executive function and short-term memory demonstrating added associations under cognitive dual-task conditions. Conclusions: Different independent gait domains, generated to reduce collinearity, are associated with different cognitive functions under different gait conditions. This analysis demonstrates that independent gait domains are similar to individual gait variables in their relationship with cognitive functions, as shown in this dataset previously. Independent domains possess advantages over individual variables, with added utility in diagnostic algorithms which use machine learning techniques.
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